53BP1 is a positive regulator of the BRCA1 promoter.
Germline mutations in the BRCA1 tumor suppressor gene contribute to familial breast and ovarian tumor formation. Sporadic breast and ovarian cancer, however, which accounts for more than 90% of total cases and virtually lacks BRCA1 mutations, exhibits reduced expression of the BRCA1 gene. The magnitude of this reduction correlates with disease progression. In this report we have identified an imperfect palindrome sequence for binding of the 53BP1-containing complex, -40TTCCGTGG CAACGGAA-25, within the BRCA1 minimal promoter. Over expression of 53BP1 activates a luciferase reporter driven by the wild type BRCA1 minimal promoter, but not by the BRCA1 minimal promoter with mutated palindrome sequence. Depletion of endogenous 53BP1 by siRNA suppresses activity of the BRCA1 minimal promoter. In vitro and in vivo DNA-protein interaction studies demonstrate that this palindrome sequence binds to the 53BP1-containing complex. These findings establish a positive regulation of the BRCA1 promoter by 53BP1. Disruption of this regulation in cancer cells may provide a molecular mechanistic basis for sporadic breast and ovarian tumor formation.